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■& % 3-*H ^rtb 3 APDCAvalanche Photo Diode)* ©l-g- 

^lt 3L3W*13* ^fl-g-ev APD £-51 jitf sjjL» ^^-^ 

cjl zl -s-ajol ojcm^ ^og- ^^(v 0 i t age Generator)^-, £ APD(Avalanche Photo Diode) 
^ APD^ ^£ #x]*} 7 ] ^ *M^Ei-I- £^*Rr APD ^il^l- ^«ltV APD % 

1 ^i^-M &^JL, #7] ^"Kg- ^ 1 ^^-i- °l-g-*H #7) APD^l £r£ t-lHEil- 
APD^ f£ cflolE^l #a ^oj- r-flo]E^» ^7} ^ t y 0 ] 

^ « ^#71 Jfl$ ^ 2 cflolE-H- #^§>5L^ *lH*}7l ^ 

£ 5 

APD, *M^Ei, PWM, Ji>£ 
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APD ^h^^I^ ^rS. ^KApparatus of Temperature Compensating in APD 

Optic Receiver} 

5. 1 £ «Ji&3Sl APD % ^^1^1 <^*H 

£ 2 £ i s\ APD # ^^1^ ^^Al^] 

£ 3a £ 3b ^2fl^ iL^Ml n}-^- * ^-°<M}-^ <^x\s.. 

S. 4 ^°\] ^ltr APD # ^^1^ ^^^^ ^ 

£ 5 ■& ^^^1 nl-^r I^Hl 

£ 6a £ 6b ^ 4€- ^£ 1^- ^HlfV ^-f -&5.o\] trj-^. 

E 7 o. ^ofl 4a ^£ il^}- U^aH ^ 
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^ ^S, APDCAvalanche Photo Diode)!- <=>1 -g-%b 

#=7^1 #*HH^ ^rH^l 4^ ^£ iLtf ^o]cf. 

APD^ ^-tq-O}^.^] ^o. o^}X|4 ^ 4°Hi ^7>Al^ 

^£ #Z}7} &7\)o\}*\ 7}4fS\o] Afl^ 

4S*fe ^ A >Efl Avalanche Phenomenon) 4 ^ 7 ]^4, o] ^^-^ 4-g-£>4 ^-a)^s. 

^ ^^1^ S)^°H^ ^^H^> APD 4*fl^ ^A>Efl #ff- ^]-g-o.S a] 

cfl ^--g-wKS/N : Signal/Noise)7> ^-jl, 4014^ *I<y-4 ^-0.4, 4^^M 3. 

# 3 Aj-A-fl^ ZL ^cf^ #4iL^, APD^r ol^.( gain )^- 7 }x]ji olo^ 

^ 3llS(level)3 ^ofl, ^^(fiber-optic) 

A 1 ^l^^ #:E(optimum sensitivity)! A ^"4^ ^iM-H-ofl ?)] *U:^)4. 

^M", o]^ vfl«. ojs.^ n>^^- 4^ eflt^ £4 4 *U APD^ ^ 40)0)^ 
(bias)(30~40V)^-g-# *££-3, 44, ^AS^- APD7> ^t!- tHr 

(gain function)!- 7f^H 5£4^ , APD^ ^ 4^-(constant gain )^ 

£7] 4*>, ^-g-SRr APD!- 4^<Hj4 ^3=^44 4 
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APD* i^tr ^flo} 5] ^(control circuit)^ 

*#*>fe- ^ (power generator ^^fr ^ *M1 *3|^*1^ a 

f^l^^ "PWMCPulse Width Modulation)"^^ ^ (power switching) 

=1^}, oi^ "Maxim Integrated Products(120 San Gabriel 

Dr., Sunnyvale, CA 94086 USA)"^>^ "MAXIM1771" ^(chip)°l &<S^A 3.0] ^(core 
chip)-£-S. A>-g-^cf. rc}-e^^| , ^.c^gj.^ ofe]- ^^HllM ^2r*>4. °}^£r 
ofl 4^ ^<y-efl«i^ ^2}-^ o] ^ 3x]h ^(feedback) ^Hl ^V^tt ^Wi^l °\ 
n 2i^A. 5r)E ^(feedback) ^AA S^SH ^Sr^l ^^TrUl , 

7\±7\* S^Kr A-%A APD Ml^l ^nl^B] (Thermistor)^ <^^^ 

9XA. 

S. 1 £ ^tL>^<y APD # ^r^l#*]^ ll^Hl ^£^14. JE*1€ «H1 <4^, 
Si APD % ^l^l^r ^ #<$d\] cfl^fl 3- ^gio} y>ol<>|^^- ^^a] 7l 

^ (Voltage Generator mil), APD(131)£f APD^l £r£ ^SH- ft*]*}?] $1* 
^A^Mr i^r^ APD^-^(13), ^ APD( 131)^1 £.£ofl 4^ °l^r £-^A ^--g- 
^ iL^H, #7] a^j^ #^ #°Jvg. ^^*>7l ^rJE Ji^-(12) 
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<ie> 5L 2 ofl wH tfltfl ^*Ha, ^j=L( n) ^ PWM ^ ^fl^ (p 0W er 

switching) 7]^^g- °l-§-^f^ "Maxim Integrated Products(120 San Gabriel Dr., 
Sunnyvale, CA 94086 USA)"A>S] "MAXIM 1771"^# £tr*H ^^M, 5~8V^1 < 3^3l«M 

rflsfl 30~40V^1 ^ «r°H^«- <M*l5Qth <>J7H, ^og. ^Jf(ii)«j] #^(Vo)3f 
€ APD(131)fe ^£^7H1 0.2%/°C ^ ol=- _a_^oj $io ££ ^Qj^v ^a]^ 

-fr^l^l-71 fl«H -&£^7H1 44 ^4^§- 7HJ1 4oH^« ^44 

<i?> ojeit!- £;£<*fl 4^ ^ 4°H^ #7># ^ Ji^(l2)^ ^ APD^ 

*H^4 (132)4 t§l £^4^°.5.*l, ^sfl 3s*)M MYUD^ #^ ^(Vo) 

^ ■SrS'SSMl 4€- *11r>&3^ *Hi4(i32)4 *]1KRT)4 Ji^Jf 

(12)^ -^H}^ 7^*J-(R2, R3, R4)^ SfAi ^ Jiot^ 7l§ 

(Vref)4 #^ ^-sj-S] #7)1*1°] ^>7l <^4*l -f-afl sj^-^Ai ^^«.(n) 

3 #3 #°« v (Vo)^ 4-§r ^^ % v - oic^ 



<18> 



[^r«H 1] 



in 



v R4+RT } 



^, ^HHH^fr "Maximl771" ^ o] i^-sj ^<y- ^/^(n)o|| ojsfl ^ ^^oj) 

°l^(slop gain)4 -tl^4( temperature linearization)!- ^^l-7fl 

£4. °H, R2, R3^ ^^ofl rrj-s ^^jrj. ^ ~s.<#^ £ 3a ^ £ 35 ^ ^ 
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S- 3a^ ^1 *i«KRT)4 ^r£^ ^7111- £Al*Vc]-. <*j7H, £ 3a o] X ^ 

APD(131)S] ^£1- SAl^H, *M^Ei(132)^ ^-Ej-^flcf. ZLS^ZL, £ 3b 

#3 ^°J-(Vo)4 ^ SAl^rf. ^ 7 H, £ 3b c| x ^o. APD(131)^1 

£ 2, JE 3a £ 3b 1 ^^^1 APD # ^ c] #>tfl 

R2^1 ^*flo) ^ ^nl^ E ^(i32)s>f ^ £ i^(12)^ '*] 

SW^, APD(131)^ ojs. ji^(Gain factor)!- <$7] JflSfl <* w>ol 

^(reverse bias)^ ^o] cfs ^ > ^ iL^(12)£} R2, R3^ ^ rgsj- 

^^M, *>M-^ sis iLJE.<HH APD(131)7l- 4^^^ ^v}^ nel Ji, ^ ^rE^Sj- 

*>7] ^£ i^(12)^ R2^ R3^r ii^Hr ^ o] ^^.§>rf. 

£2 1 H^l^l £0) ^ R2^ 7 r £ ^«J-o.^ is}cx\ ^7}2\- Qo) ^A]^-£ 7 |- <H 

^ 7>^>^i?]; 7fl7fl2] -8r£ 0.2%/ o Ce)-^ 'gS^S] ^ 

^ ^1-^ o^^JE R25f R 3) ^ 7fl^1 *1^#-a- <y«aJo] C^^o) ^ 

°1 5^. 



24-8 



1020030000143 #^ <^>: 2003/3/3 

<24> a*V, o^^zl ^1-71 4 v 7l <^«H l>-§- 



£ t^^, 2f g-^-fr Sfl^M APD^l -grJE ^ 



#7l£] iM^l fl^ a. (voltage Generator)^-, ^ 

APDCAvalanche Photo Diode)^ APD£] ^£ ^Sj-* #*1^>7] fl^ X^fe 
APD ^altb APD ^^]7l^ £-5. j£>£ Si^i, #7] Mjn]^^ c^sq 

<H -^71 3.-^3 ^1 1 *\^&-§r &^JL, ^7l ^ihLKg. 1 7^^ o] -g-*> 

^ ^-71 APD^I ^£ dM^* fj-ji, #7] APD^l cfl o] E^ ofl rcfs. #^ c^ojEil- 

fl-JI, #7l #^ t\)o]t\o\} tcj-g. #^ ^og-^. n>s. 7 l jfl^. ^) 2 7.-^^ HMEl-I- 

#^*>£^- ^l<^srl-7l ^r#; ^ ^-71 *1H #^*!: ^71 2 ^^-^t 

4. 
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< 28 > s. 4 ^ ^o)] ^ ^s. ^ ^til^V APD % ^^l^-^l^l ^^A]c4] 

^£o]c]-. £ 4 ofl «H tfl^fl ^^«>^, ^ ^^(IDtt PWM #3 i^^l 

(power switching) 7]^-§- ol-g-^V^ "Maxim Integrated Products(120 San Gabriel Dr., 
Sunnyvale, CA 94086 USA)"^ "MAXIM 1771"^ ^SM, 5~8V^1 ^^'M tflsfl 
30~40V^ ^ «>ol^^l. o^7H, ^ ^-¥-(11)3 #^(Vo)4 o^^^ 

APD(131)^r -SrS^H ^ 0.2%/°C ^ o]s o^o] 7^±_ 7 \ $io £i -f-OJt!: ^^S. 

o> *Vrf. o^tr &5.<% *r€- #7># ^H^M, ^^(11)^ ^^^-^ 

sH n og^ ^oj-cq ^.g. S^^fe ^£ i^(12)# **fl, ^^(11)^ 

ZL ^51 ofl *4€- #^ iL^tr^r. 
<29> ZLS^JI, iL^(12)^r 7-1 (401)2+ *fl<H^(402)5. ^^^^1, ^H-f(402) 

^Pl^Bl(l32)^ *K V 3M: 3l^°r ^ x\^&SL3.if-Z\ APD(131)2] ^JE# ^o>tfl 
51 Sfl# ^£^11 ^ Vo^ iL^}^ 7-]-^ UOIHI *fl# 

7R>3M: M-Ei-ifls^- *vq-. zielji, 7-1^(401)^ ^2} x\^7)s. ^H*. 

(402)3.^1 7-HV^-i- ^ov ^^.(H)^ ^Jfofl ZL <^ ^ 

^ovoi efl^-g: S^W. ^ofl 4^. ^£ £L#^-(12)£- °1*} £ 5 <q*\ ^ d 
^1 ^^*r7lS. *Vcl-. 

<30> £ 5 ^ ^ H a ^1 4€- £r-£ J±# <^^AH1 ^colcl-. M}-^o] -g-t= 

-B. A o V #*l*r APD^I #7l*}°1 *fl# £r3E.«f| 21 ^ ^-¥"21 #^ ^ # 

^» iL^Hf-^ ^H^l <H^(402)S1- ^H«-o! ^olofl ttJ-51- ZL 7-1 Shi- 

^ 7-1^(401)5. ^-^€4. 
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<3i> J§-i5l, ^1^-^(402)^ *M^Ei(132)2]- *M^El( 132)5.^- ^ ZL 

(RT)# 3*^6} *fl<H-¥-(52)3. Sli^Kr £5- #*l-f(51), *MiEi(132)^ 

efl 4^- APD(131)^ ££. ^Tfl cfl oj # ^ ££.-*11KRT) *1 (53 ) , APD^ ■& 
^o\) ttf-s. £<?KVo) ^^Hfr ^S-^^CVo) ^#^(54), 7l§ 

(Vref)&*h ^«a-(Vo)-^%KR) #31 clM^* i^>^ a^lflt-i- *|#*Hr ^7l& 
-^(55), ^£ -¥-(51)3.-^3^ ^^(RT)^ ^£-^*J-(RT) ^^(53)^ 
£rS. cfl^B]* ^^Jl clM^S ^-^(Vo) x\^(54)3. n 

^ tc)-s. ^-y-(Vo) cllol^l- ^^Jl, ^^Sr #^ ^(Vo) 31 °1 El * 3, 

7}& ^^(55)^1 %:% 3iWoH <W *^#(R) ^)o}B\Mr 

^-(40lH *fl# tj-fr ^-e}5m ^ *1^3t ^^-¥-(56)1- 5.^-^. 

<32> $j.jg t ^%V«.(40i)^ «-(402)S^-Ei<2} ^c>|ofl uq-e^, zt &o] ^o^d} ^ia> 

3<?i i€*MEl (digital potent iometer)^. ^-f, ^*fl #*l£H 51^ 

^ti>^<?l 31 £_^v}£\2) ^-f , 2*fl^ 256 7^71 nfl^-ofl IRQ 

~ lOkQ #^ ^ 5a>fl ^€4. 

<33> £ 6a £ 6b ^°fl 4^ ^£ i A o v #*1* ^tiltb ^-f ^5^1 *W 

^%Vsf ^ov ziefl^^ oflAl3Eo]tf. £ 6a^ X#£r APD(131)^ f£f 5*1 «H, Y^-e: 
^d]^eK 132)^1 ^^Cf. ZLBjjl, £ 6b^ X^^r APD(131)^ ^r£# a a] *V 

°1, Y^^r *1 *H #3 ^(Vo)* M-^^tq-. 

<34> 5. 7 ^. ^6)] cq-s. Jitf #*1<8] <^aH1 *#Ho]q-. ^tgsj 
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APD^I #3 ^(Vo)^ #7fl ^)o]b\ ^ #^ ^^(Vo)^ *i*J-(R)# 

^ cIl^lEl* *i#tH=K701). 

<35> ZL&lJl, ^*fl APD^Hl cfl*!: ^Ji* ^-n, APD^ £r5L^ #31 91 Tfl 

^ &7$o] ^SL^}% ^91^(702). =L^JL, f£ Tjl^S] ^^ol ^ o.^ » 

Steinhart & hart" ^(Equation)* <>l-g-*H APD^l ^r£^ « ^Hb^ 

7fl *hStW703). ©1 ^-g; ^fl APD7> w>^fl^H ^ ^°\) Of^ £r5i £ 
£ yj-^ o.S ^tH}. ^, APD^ H*H« #*1*H APD tfls] *HiE^ 

<36> ZLElZL, 7^£ HH^I* AflS. ^€ HH^S. Cfl^l*]-^ ^^^(704). 

<37> Tfl^S] *V ^-f HL^ ^51 31^3 ^^ol 3gJl*l ^ ^-f , 

APD^l £r££|- ^i%V(RT)^ ^HH^l- 3.*3*H(705) APD^ #*ltb 

<38> ZL^ZL, APD^l £rJ£(^, ^Dj^Ei ^%V(RT)^)7|- €*MS(707), APDS] ^rS.^ 

^ 0 J-(Vo)£] #7fl HH^» **fl ^£1 4€- #^ ^°a-(Vo)^r ^ (Look-Up) tb^f 

(708). ^-^^ *fl# ^£1 <4€- #^ €OTo)^- 0 l-§-*fl "Vo=Vref >R"^r 
(R)^- #^*K£-^- tW709). 

*H A R V # ^SWH n^l *l«r, ^ 
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^"71^ ^ £ ^^r, Cl^llS. *H<H3fe APD ^ ^r: ^ ^ # ^ 

Sth ^^r, ^15. °m .2-^ (Gain factor)* 7>*lfe zj-zj-sj pp m A>-g- 

«M3E t&sHl ccf^ iL^ 0 *^ °^*r7ll -Fr*H^ l-SHJ^ ^ Cl^7jo) 
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1] 

(Voltage Generator)-^, ^ APD(Avalanche Photo Diode)^- APD^l -£5. £ 
#*l*>7l 3R> *M^B}-I- iMb APD ^*l-¥-* ^P-y]*V APD %^7}9] J± 

41 1 *}*J-&-a- °l-g-«H ^-71 APD 2] cflolell- ^ji, ^-71 APD^l £r5L cflo] 

Xt\-M. ^ C-flojE-H- %JL, ^-7) ^ 4H&H V^S. ^ #<S^ oVS-71 

3tt 41 2 cfloiE-is ^as>£^- 4H*>7i 4H ^ 

^"71 4H ^<?HH A oM 41 2 7-1 c-flolE^l #7l 41 2 T^J-^-g; 

#7l ^ ^^^o.^. #§l*Kr 7i%V ^^r# 5L^>^ APD #^71^ iL 

2] 

41 1 %H1 ^t^^-i , ^71 4H ^r^, 

^-71 ^MiE^ o^SH, #7l ^M^S.^ ^-71 41 1 *\ 
^ 4H ^#0.3. ^Tg;^ #*1 ^cf; 

#7l 41 1 4^ #71 APD^l -£5. 4lo]Eil- 7-1 #*Kr £r-£-7l^- 7} # 
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^7] C-flojE^l 4s. ^-71 %% £<$2] ^ojEil- T^SRr ^ 

71^ ^(Vref ^7} ^-^7) A 2 ^ #7fl c-ilolE^l- 3£f- 

^-7i ^ #*i ^sls-¥-b\9] *n i ^^-^t* ^s-^n 1 - ^^S. 

^l^H -*7l *fl 1 T^SHl oJ-S- -^S. rfloltll- $_^JL, ^Ik^^r #7l ^rS. ^)o]b] 
# ^r£-^°d- 7\y$ =^#0.3. -#7} £r£°ll = #7] ^ x$o}^ ^ 

wljl, ^^Kfr ^"71 Hi o] Ei » 2,71 ^i=Hl ^iH^ #7) #^ 

6]} 4= *fl 2 7-1 C-llolEll- ^o^ *]H^ a o V 7 ] 7^ *H ^ 

* a^-*>fe APD %^7}2) £5. 2L<$ 

[3^8" 3] 

*ll 1 #71 7^ 

lkQ ~ lOkQ ^3HH 2^^ 256 T-l^&Sr #^*Rr ^ *>^r APD 

^117} 2) -8r£ 

IQtt 4] 

1 %H1 $1°]*], #71 ^51 #*l^r, 
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#7} APD %^7)Q) #7} 7}& 3i1KVref)&, Xl 1 4€- #7l APD^ ^ 

£ cfl<>lB|, ^-71 APD^l ^rSLXl 4€- ^"71 #^ ^ #7fl cflojEl, 5J ^v 7 ] ^ 
71 X| 2 ^^«3t &7\] *\]o}B\t S.^f>\±r 3,7} &-a- *1#*Rr XI 1 #X1; 

#71 iLtf Tfl^ c^w.^- ^-oi^H ^ *1tt "Steinhart 

& hart" ^X] *m Xfl3.£ ^Xl ciMel* A] 2 #X1; 

4>7l ^Dl^S^-Ei Xl 1 7-1 ^gr«10> A o V 7 ] Aprjo] ^r: ^^a. £ Afl 

XI 3 #X1; 

^"71 XI 3 #X1^ ^4, #7l APD^l £rJ£ ^S]-7> ^S^, x|| 1 T^SH tcj- 

^ #7] APD^l £r£ ell o] , ^-71 APD^I ^rJEXl ^7) #^ ^rXl HH^i, ^ 

^"71 #^ ^i^-^-71 XI 2 7-^& t-iHEi-I- **}| #7l XI 2 7-HV& Xl o] E^ » 

XI 3 #X1; ^ 

^71 XI 2 7-1 CiHEi-I- 4>7l 7-H 1 " ^^Xl ^"71 7-^ ^o) ^7} X] 

2 7^J-^ 7}7,)sm f>}^ z\] 4 ^rXl* ^r*3*Rr ^3* ^8 .2.3. 

APD ^^171^ -grS. JiL# 

5] 

XI 1 Xl*l XI 4 %v ^ tb £M*1, 

#7l XI 2 7]^& XH^, ^^/7l§ ^<y-"^ &°_sL Sj-fe 

APD %^r^l7l^ ^£ #*|. 
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6] 

?J-g- 4^o.iiL APD %^7}^ 
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[2. 3a] 



Linear response of R parallel versus temperature 
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Output voltage response versus temperature 
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6a] 




[5. 6b] 
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[£ 7] 
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APDQI0I9 ^1S5H I 7nR 
Vo=Vref x R§ I 7nQ 



> Steinhart & hart *i 1—703 
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